








THE 
PHYSICAL REVIEW 








VOLUME 183 Second Series 








JULY 1969 


Published for 


Tue AMERICAN PHysICAL SOCIETY 
by the 


AMERICAN INSTITUTE OF PuysiIcs 


LANCASTER, Pa., AND NEW YorK, N.Y. 




















Information for Contributors 


Send manuscripts to the Editors, Physicul Review, 
Brookhaven National Laboratory, Upton, N. Y. 11973. 


For general format and style consult recent issues of 
this journal and the current revised edition of the Amer- 
ican Institute of Physics Style Manual (which may be 
obtained for $1.00 from: American Institute of Physics, 
335 East 45th Street, New York, N. Y. 10017). Specify 
section and index categories (see Phys. Rev. Index). 


The Manuscript, including the abstract, references, 
and captions should be neatly typed in English, double 
spaced on good letter-size (8} X11 inch, 21 X28 centi- 
meter) white paper with ample margins to allow for 
editorial marking. It should be carefully proofread by 
the author for misspellings, grammatical errors, and 
missing symbols. Unclear or excessive handwritten in- 
sertions are not acceptable. A duplicate copy of the 
manuscript must be furnished. 


The title should be concise but informative enough to 
facilitate information retrieval. The abstract should be 
self-contained for reprinting in Abstract Journals. It 
should be adequate as an index (giving all subjects. 
major and minor, about which new information is given) 
and asasummary (giving the conclusions and all results 
of general interest in the article). It should be about 5% 
of the length of the article but less than 500 words. 


Equations should be neatly typed or written in ink, 
punctuated and aligned to bring out their structure, and 
numbered on the right. Mathematical operation signs 
indicating continuity of the expression should be placed 
at the left of the second and succeeding lines. 


Notation should be chosen so as to be clear, compact. 
and consistent with standard usage. The prime requisite 
is that the copy be as clear as possibie to the typesetter, 
who is neither a physicist nor a mathematician. To this 
end a certain amount of editorial copymarking is 
necessary. Al! unusual symbols should be identified the 
first time they are used, and at subsequent times when 
confusion might arise. Boldface symbols should be 
marked bya wiggly black underline always. Hand- 
written symbols should be identified as capital or lower 
case. Handwritten Greek symbols should be identified 
in the margin the first time and underscored in red later 
if confusion is possible. (This is particularly important 
for those symbols such as x or x which may look, when 
handwritten, like italic symbols, x or &; or for capital 
> and II which can be confused with the summation or 
product symbols, themselves oversize special charac- 
ters.) German, script, or sans-serif letters should be 
identified the first time in the margin and later under- 
scored in green if they may be confused with other 
letters. Unusual symbols, even if available should not 
be used unless absolutely necessary. 


The solidus should be used instead of built-up frac- 
tions to save vertical space where clarity would not be 
jeopardized. This is of particular importance in the 
running text. Also the ‘“‘exp”’ notation should be used 
where complicated exponents exist. 


Monotype Composition: (a) Superscripts cannot be 
set above subscripts; in general all superscripts will 
follow all subscripts. The author must call special atten- 
tion to necessary exceptions. (b) Overbars and roofs of 
square-root signs cannot be set above groups of symbols 
(a subscript is a separate symbol). Use notations such as 


( ay and ( )'*. (c) The symbols a, 4, 4, #,8 are each 


separate symbols, which may or may not be available: 
consult the Style Manual. 


Typewriter Composition: (a) In general superscripts 
will be set above subscripts to save horizontal space. The 
authors must call special attention to necessary excep- 
tions. (b) Overbars can be set over an indexed symbol 
(e.g., over A or .\? or Aj”), but, for stylistic reasons, are 
not permitted over more than one mainline symbol at 
a time (e.g. not over AB or A+B). The square-root sign 
has no roof: do not use it unless what follows is un- 
ambiguous. (c) Diacritical marks such as tildes, carets, 
etc., can be put on any single symbol, including any 
index. (d) Bold-face symbols are not available. Vectors 
are printed roman with an arrow on top (mark copy 
with the arrow or with the usual pencilled_wiggly under- 
line). For second-rank tensors, and diadics, a double- 
headed arrow on top is available, if necessary. 


References including comments must be numbered 
consecutively in order of first appearance in the text and 
should be given in a separate double-spaced list at the 
end of the text material. References to tables should be 
designated by lower case roman letters and given at the 
end of the table. The proper form for references will be 
found in the AIP Style \Janual and in recent issues of 
this journal. R 

Numbered tables should be used for all but the 
simplest tabular material; they should have suitable 
captions which make the tables intelligible without 
reference to the text. The table structure should be 
clear, with simple column headings giving all units. The 
tables should be numbered in the order in which they 
are referred to in the text 


Figures should be planned for the 3-in. column width 
of the Phystcal Review. In some cases where the figures 
contain a great deal of detail, 1} or 2 columns may be 
used. The lettering and data points on the figures should 
be large and clear enough so that they will be legible 
after reduction (the final size should be no less than 
2 millimeters). \WWaste space at the top and bottom 
should be avoided. Figures should be numbered in the 
order in which they are referred to in the text. A sepa- 
rate list of captions should be supplied. The figure itself 
should have properly labeled axes with correctly ab- 
breviated units. [For unit abbreviations see AIP Style 
Manual.] Figures should be identified on the back by 
the number, the name of the first author, and the 


journal. 


A maximum black-white contrast is necessary. We 
require original india-ink drawings or good, clear glossy 
prints. The latter are preferable to oversized originals. 
Avoid smail open symbols which tend to fill in upon re- 
duction, small dots which barely reproduce, and toned 
shading which fails to reproduce well. Photographs of 
apparatus are unacceptable and should be replaced by 
good schematic diagrams. For complete instructions on 
preparation of illustrations see AIP Style Manual. 


After notification of acceptance, all correspondence 
regarding proofs, etc. should be addressed to: Super- 
visor, Editorial Department, American [Institute of 
Physics, 335 East 45th Street, New York, N. Y. 10017. 
Reference must be made to journal, scheduled issue, 
title, and first author. .\uthors will be charged for altera- 
tions made in proof and, in the case of excessive altera- 
tions, the manuscript will be returned to the Editorial 
Office for reconsideration. 

12-17-69 





THE 
PHYSICAL REVIEW 


eA journal of experimental and theoretical physics established by E. L. Nichols in 1893 


VOLUME 183 


Second Series 


JuLy 1969 


Published for 


Tue AMERICAN PuysicaAL SOCIETY 
by the 


AMERICAN INSTITUTE OF Puysics 





THE 


PHYSICAL REVIEW 


tA journal of experimental and theoretical physics established by E. L. Nichols in 1893. 


Published by the 
American Institute of Physics 
for 


The American Physical Society 


Officers 


President 
L. W. ALVAREZ : 
University of California 
Berkeley 


Vice-President 
E. M. Purcee 
Harvard University 


Vice-President Elect 
Rospert SERBER 
Columbia University 


Treasurer 
S. L. QuimsBy 
Columbia University 


Deputy Treasurer 
J. A. Burton 
Bell Telephone Laboratories 


Executive Secretary 
W. W. Havens, Jr. 
Columbia University 


Secretary Emeritus 
kK. K. Darrow 
Bell Telephone Laboratories 
(retired) 


Regional Secretaries: 
Central States 
Murray PESKIN 
Argonne National Laboratory 


Western States 
Warp WHALING 
California Institute of Technology 


Southwest and Mountain States 
JAMES PHILLIPS 
Los Alamos Scientific Laboratory 


Southeastern States 
L. W. SEAGONDOLLAR 
North Carolina State University 


Editor in Chief 
S. A. GouDSMIT 
Brookhaven National Laboratory 


Office of the Society 
American Institute of Physics 
335 East 45 Street 
New York, N. Y. 10017 


| S. PASTERNACK 
| 
| 


Editors 


A. W. K. METZNER J. R. ROESSER 


Assistant Editor 


J. C. FINEMAN 


Assistants to the Editors 


P. IkvING R. W. Jones D. M. REHFIELD 


Manuscripts for publication should be submitted to the Editors, The Physical 


| Review, Brookhaven National Laboratory, Upton, N. Y. 11973. The authors’ insti- 


tutions are requested to pay a publication charge of $75 per page which, if honored, 
entitles them to 100 free reprints. An additional $10 will be requested for publication 
of the abstract in Physics Abstracts. 


Proof and all correspondence concerning papers in the process of publication 
should be addressed as follows: Supervisor, Editorial Department, American Insti- 
tute of Physics, 335 East 45 Street, New York, N. Y. 10017. 

Reference must be made to title, author, journal, and scheduled date of publication. 


Annual Subscription Prices 


U.S.A., Canada, 


and Mexico Elsewhere 


Members of the American Physical Society : 
Sec. 1 or 2 or 3 or 40r 5 
All numbers 


$ 18.00 
50.00 65.00 
(Only one copy of each index issue will be sent to each 
subscriber, regardless of the number of sections ordered. ) 
Nonmembers : 
All numbers 
See. or Zor 3 or 4ar§ ....... 


(Nonmembers may subscribe to individual sections only 
as a supplement to a full subscription.) 


100.00 
30.00 


Back Numbers 
Yearly back-number rate when complete year ts available 


1953 through 1963, inclusive .... 


$ 48.00 
1964 through 1968, inclusive .. 


65.00 
130.00 
Single-copy back-number rate: 


1953 through 1968, inclusive .. 2.00 


3.00 
Single copies of monthly index issues: 


1964 through 1968, inclusive . 2.00 


3.00 


Semiannual cumulative indexes: 


1964 through 1968, inclusive 2.00 


3.00 


Subscriptions, renewals, orders for back numbers, and changes of address 
should be addressed to the Circulation Department, American Institute of Physics, 
335 East 45 Street, New York, N. Y. 10017. For change of address, allow at least 
six weeks’ advance notice; send both old and new addresses and, if possible, please 
include an address stencil imprint from the mailing envelope of a recent issue. 


Permission is granted to quote from this journal in scientific articles, with the 
customary acknowledgment of the source. Reproduction of figures and tables is 
permitted provided that the author’s consent is obtained and that the editorial office 
is notified. Reproduction of whole articles for commercial purposes requires written 
permission of both Editor and author. 


The Physical Review is published five times a month (on the Sth, 10th, 15th, 20th, and 25th of each month), 


at Prince and Lemon Streets, Lancaster, Pa. 17604 
Second-class postage paid at Lancaster, Pa 





THE PHYSICAL REVIEW 


VOLUME 183 


JULY 1969 


Author Index to Volume 183 


In this index complete paper citations are given under the name 
of each participating author, eliminating “See” references. 
Papers are arranged in ascending order of page numbers. 


Accad, Y. 

Calculated Wavelengths for Transitions Between S and P States in 
Two-Electron Atoms and Comparison with Experiment—Y. 
Accad, C. L. Pekeris, and B. Schiff. 183, 78 (1969) 

Adams, William H. 

Orbital Self-Consistent-Field Theory. II. Natural Orbital 
Hamiltonian—William H. Adams. 183, 31 (1969) 

Orbital Self-Consistent-Field Theory. III. Hamiltonian for the 
Natural Orbitals of Multiconfigurational Wave Functions 

William H. Adams. 183, 37 (1969) 

Alder, B. J. 

Crystal Transformation for Hard Spheres 
Carter, and D. A. Young. 183, 831 (1969) 

Alexander, Gideon 

Resonance Production in Multiparticle Final States in Kp 
Interactions at 9 GeV/c—Gideon Alexander, Alexander 
Firestone, and Gerson Goldhaber. 183, 1168 (1969) 

Alloul, H. 

Spin-Echo Measurements of Spin-Spin Interactions in Metals: Tin 
and Cadmium—H. Alloul and R. Deltour. 183, 414 (1969) 

Alston-Garnjost, Margaret 

51000 +r Decays—Terry S. Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

Altarelli, Cuido 

Dalitz-Plot Analysis Including Duality 
Hector R. Rubinstein. 183, 1469 (1969) 

Alvager, Torsten 

Search for Faster-than-Light Particles—Michael B. Davis, 
Michael N. Kreisler, and Torsten Alvager. 183, 1132 (1969) 

Amos, Donald E. 

Dissipation in Liquid Crystals 
Amos. 183, 288 (1969) 

Anderson, A. C. 

Calorimetric Investigation of the Hyperfine Interactions in 
Metallic Nd, Sm, and Dy—A. C. Anderson, B. Holmstr6ém, M. 
Krusius, and G. R. Pickett. 183, 546 (1969) 

Anderson, D. W. 

Photoneutron Cross Sections for Aluminum and Silicon to 62 
MeV—D. W. Anderson, A. J. Bureau, B. C. Cook, and T. J. 
Englert. 183, 978 (1969) 

Anderson, E. E. 

Erratum: Calculation of the Sublattice Magnetization of Yttrium 
Iron Garnet by the Oguchi Method [175, 654 (1968)]—D. F. 
Strenzwilk and E. E. Anderson. 183, 608 (1969) 

Anderson, L. W. 

Production and Loss of Fast Metastable Helium Atoms in 
Collisions with Xe, H,, Ar, and He—R. E. Miers, A. S. 
Schlachter, and L. W. Anderson. 183, 213 (1969) 

Appelbaum, J. A. 

Electron-Magnon Effects in Ferromagnetic Junctions 
Appelbaum and W. F. Brinkman. 183, 553 (1969) 

Arbab, Farzam 

Unitarity and the Veneziano Representation—Farzam Arbab. 
183, 1207 (1969) 

Arnold, George W. 

Luminescence in Intrinsic and Annealed Electron-Irradiated 
GaAs:Cd—George W. Arnold. 183, 777 (1969) 

Arns, R. G. 

Reaction Mechanisms in *Fe(p,p’) from 5 to 6 MeV—D. B. 
Nichols, R. G. Arns, H. J. Hausman, and R. G. Seyler. 183, 945 
(1969) 


B. J. Alder, B. P. 


Guido Altarelli and 


Lee Davison and Donald E. 


Ji A. 


Ausman, George A., Jr. 

Threshold Behavior of the Soft-X-Ray Spectra in Metals—George 
A. Ausman, Jr. and Arnold J. Glick. 183, 687 (1969) 

Auvil, P. R. 

Breaking of Chiral Symmetry for Pseudoscalar Mesons—P. R. 
Auvil and N. G. Deshpande. 183, 1463 (1969) 

Axe, J. D. 

Zone-Boundary Phonon Instability in Cubic LaAlO,;—J. D. Axe, 
G. Shirane, and K. A. Miller. 183, 820 (1969) 

Baker, M. 

Quantum Electrodynamics at Small Distances—M. Baker and K. 
Johnson. 183, 1292 (1969) 

Balling, L. C. 

Hyperfine Splittings and Pressure Shifts of Li® and Li’—J. J. 
Wright, L. C. Balling, and R. H. Lambert. 183, 180 (1969) 

Banerjee, M. K. 

Hartree-Fock-Bogoliubov Calculations in the 2s, ld Shell—L. 
Satpathy, D. Goss, and M. K. Banerjee. 183, 887 (1969) 

Bangerter, Roger O. 

51000 + Decays—Terry S. Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

Barbaro-Galtieri, Angelo 

51000 + Decays—Terry S. Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

Bardakci, K. 

Possible Born Term for the Hadron Bootstrap—K. Bardakci and 
M. B. Halpern. 183, 1456 (1969) 

Becker, W. M. 

Warped Fermi Surface in GaSb from Shubnikov-de Haas 
Measurements—D. G. Seiler and W. M. Becker. 183, 784 (1969) 

Benczer-Koller, N. 

Electromagnetic Transition Rates in *Ni—M. C. Bertin, N. 
Benczer-Koller, G. G. Seaman, and Jack R. MacDonald. 183, 
964 (1969) 

Bender, Charles F. e 

Studies in Configuration Interaction: The First-Row Diatomic 
Hydrides—Charles F. Bender and Ernest R. Davidson. 183, 23 
(1969) 

Bennemann, K. H. 

Spin Fluctuations Associated with the Formation of Localized 
Magnetic Moments in Superconductors—K. H. Bennemann. 
183, 492 (1969) 

Bertin, M. C. 

Electromagnetic Transition Rates in *Ni—M. C. Bertin, N. 
Benczer-Koller, G. G. Seaman, and Jack R. MacDonald. 183, 
964 (1969) 

Bhatnagar, Sushma 

Energy Bands for Silver by the Augmented-Plane-Wave 
Method—Sushma Bhatnagar. 183, 657 (1969) 

Binford, Thomas O. 

Production of A° and >° Hyperons by Pions of Beam Momenta 
1.12-1.32 BeV/c—T. O. Binford, M. L. Good, V. G. Lind, D. 
Stern, R. Krauss, and E. Dettman. 183, 1134 (1969) 

Charge Independence in > Hyperon Production—Thomas O. 
Binford, Myron L. Good, and Richard R. Kofler. 183, 1148 
(1969) 

Blackmon, Maurice L. 

Regge-Pole Model with Absorptive Correction Cuts for 7° 
Photoproduction— Maurice L. Blackmon, G. Kramer, and K. 
Schilling. 183, 1452 (1969) 

Blankenbecler, R. 

Eikonal Expansion 
(1969) 


R. L. Sugar and R. Blankenbecler. 183, 1387 


1521 
Copyright © 1970 by The American Physical Society 





1522 


Blecher, M. 

Photoproduction of 2° Mesons from He? with 340-MeV 
Bremsstrahlung—M. Blecher and A. O. Hanson. 183, 873 
(1969) 

Bommel, Hans E. 

Flux Penetration in an Anisotropic Type-II Superconductor 
L. Dorer and Hans E. Bommel. 183, 528 (1969) 

Brackmann, R. T. 

Dissociative Attachment of Electrons to Hot Oxygen—W. R. 
Henderson, W. L. Fite, and R. T. Brackmann. 183, 157 (1969) 

Brandt, A. 

Single-Particle Theory of Fission 
1025 (1969) 

Brenner, D. S. 

New Erbium Isotope, 'SEr—K. S. Toth, R. L. Hahn, M. F. 
Roche, and D. S. Brenner. 183, 1004 (1969) 

Brinkman, W. F. 

Electron-Magnon Effects 
Appelbaum and W. F 

Broerman, J. G. 

lonized-Impurity-Limited Mobility and the Band Structure of 
Mercuric Selenide—J. G. Broerman. 183, 754 (1969) 

Brucker, George J. 

Electrical Studies of Electron-Irradiated Lithium-Containing 
n-Type Silicon—George J. Brucker. 183, 712 (1969) 

Brueck, S. R. J. 

Multiphoton-Injected Plasmas in InSb—R. E. Slusher, W. Giriat, 
and S. R. J. Brueck. 183, 758 (1969) 

Brunnader, H. 

Isobaric Analog States and Coulomb Displacement Energies in 
the (1d;,») Shell—J. C. Hardy, H. Brunnader, Joseph Cerny, and 
J. Janecke. 183, 854 (1969) 

Bureau, A. J. 

Photoneutron Cross Sections for Aluminum and Silicon to 62 
MeV—D. W. Anderson, A. J. Bureau, B. C. Cook, and T. J. 
Englert. 183, 978 (1969) 

Burke, P. G. 

Low-Energy Scattering of Electrons by Helium—P. G. Burke, J. 
W. Cooper, and S. Ormonde. 183, 245 (1969) 

Burris, R. W. 

Resolution of the 7=0 Fermi-Yang Ambiguity in K-Nucleon 
Scattering—A. K. Ray, R. W. Burris, H. E. Fisk, R. W. 
Kraemer, D. G. Hill, and M. Sakitt. 183, 1183 (1969) 

Cairns, R. B. 

Multiple Photo-lonization of Xenon—R. B. Cairns, 
Harrison, and Richard I. Schoen. 183, 52 (1969) 

Calogero, F. 

Simple Upper Bound to the Ground-State Energy of a 
Many-Body System and Condition on the Two-Body Potential 
Necessary for Its Stability—-F. Calogero and Yu. A. Simonov. 
183, 869 (1969) 

Campbell, J. A. 

Simulated Extensive Air Showers with a Medium-Strong 
Interaction—-J. A. Campbell. 183, 1111 (1969) 

Carpenter, R. T. 

Lifetime of the First Excited State in '"F—R. A. Mendelson, Jr., 
and R. T. Carpenter. 183, 924 (1969) 

Carter, B. P. 

Crystal Transformation for Hard Spheres 
Carter, and D. A. Young. 183, 831 (1969) 

Carter, J. M. 

Entropy of the Mixed State of Some Low-x Type-II Super- 
conductors—D. C. Hopkins, R. R. Rice, J. M. Carter, and J. D. 
Hayes. 183, 516 (1969) 

Cerny, Joseph 

Isobaric Analog States and Coulomb Displacement Energies in 
the (1d;,.) Shell—J. C. Hardy, H. Brunnader, Joseph Cerny, and 
J. Janacke. 183, 854 (1969) 

Chang, N. P. 

Analysis of a Scattering Process with Spin in the Infinite- Momentum 
Frame—N. P. Chang and K. Raman. 183, 1446 (1969) 


Gary 


A. Brandt and I. Kelson. 183, 


in Ferromagnetic Junctions—J. A. 
Brinkman. 183, 553 (1969) 


Halstead 


B. J. Alder, B. P. 


AUTHOR INDEX 


Chang, Shau-Jin 

Long-Range Corrections to the Coulomb Potential and Their 
Implications about Weak Interactions—Shau-Jin Chang and R. 
Rajaraman. 183, 1442 (1969) 

Remarks on the Kinematics of Multiperipheral Processes 
Chang and R. Rajaraman. 183, 1517 (1969) 

Chaplin, R. L. 

Measurements of the 
Magnesium—W. E 
183, 609 (1969) 

Chen, Chih Kwan 

Helicity Crossing Matrix for Production Processes 
Chen and Kuo-Hsiang Wang. 183, 1312 (1969) 

Cheng, Hung 

Theoretical Considerations on Inelastic Electron Scattering at 
High Energies—Hung Cheng and Tai Tsun Wu. 183, 1324 
(1969) 

Chmara, F. 

Stopping Power of Solids for Fast-Moving Tantalum lons—R. 
Kalish, L. Grodzins, F. Chmara, and P. H. Rose. 183, 431 
(1969) 

Ciofi degli Atti, Claudio 

Erratum: Short-Range Dynamical Correlations in °Li 
Electron Elastic Scattering [175, 1256 (1968)] 
degli Atti. 18w, 1056 (1969) 

Cohen, Marvin L. 

Calculation of the Reflectivity, Modulated Reflectivity, and Band 
Structure of GaAs, GaP, ZnSe, and ZnS—John P. Walter and 
Marvin L. Cohen. 183, 763 (1969) 

Collins, A. T. 

Role of Phonons in the Oscillatory Photoconductivity Spectrum of 
Semiconducting Diamond—A. T. Collins, E. C. 
and P. J. Dean. 183, 725 (1969) 

Collins, R. E. 

Statistical Basis of Physical Laws 

Cook, B. C. 

Photoneutron Cross Sections for Aluminum and Silicon to 62 
MeV—D. W. Anderson, A. J. Bureau, B. C. Cook, and T. J. 
Englert. 183, 978 (1969) 

Cooper, J. W. 

Low-Energy Scattering of Electrons by Helium—P. G. Burke, J. 
W. Cooper, and S. Ormonde. 183, 245 (1969) 

Corrigan, Dennis 

Spectral-Function Sum Rules and the Sugawara Model 
Corrigan and Jacob G. Kuriyan. 183, 1472 (1969) 

Dahli, O. I. 

Erratum: Strange-Particle Production in x~p Interactions from 1.5 
to 4.2 BeV/c. Il. Two-Body Final States [163, 1430 (1967)]—O. 
I. Dahl, L. M. Hardy, R. I. Hess, J. Kirz, D. H. Miller, and J. 
A. Schwartz. 183, 1520 (1969) 

Daly, Daniel F. 

ENDOR Hyperfine Constants and Lattice Distortion of Vx-Type 
Centers—Daniel F. Daly and Robert Lee Mieher. 183, 368 
(1969) 

Danos, Michael 

Study of the Neutron-Proton Correlations in the Shell 
Model—Jyotr A. Shah and Michael Danos. 183, 899 (1969) 

Das, T. P. 

Band Structure and Properties of Cesium Metal 
and T. P. Das. 183, 674 (1969) 

Dashen, Roger 

Chiral SU(3)®@SU(3) as a Symmetry of the Strong Interactions 

Roger Dashen. 183, 1245 (1969) 
Soft Pions, Chiral Symmetry, and Phenomenological Lagrangians 
Roger Dashen and Marvin Weinstein. 183, 1261 (1969) 

Davidson, Ernest R. 

Studies in Configuration Interaction: The First-Row Diatomic 
Hydrides—Charles F. Bender and Ernest R. Davidson. 183, 23 
(1969) 

Davis, Michael B. 

Search for Faster-than-Light Particles—Michael B. Davis, 
Michael N. Kreisler, and Torsten Alvager. 183, 1132 (1969) 


Shau-Jin 


Electron-Irradiation Damage Rates in 
Faust, T. N. O'Neal, and R. L. Chaplin. 


Chih Kwan 


from 
Claudio Ciofi 


Lightowlers, 


R. E. Collins. 183, 1081 (1969) 


Dennis 


S. D. Mahanti 





VOLUME 183 


Davison, Lee 

Dissipation in Liquid Crystals 
Amos. 183, 288 (1969) 

Dean, P. J. 

Role of Phonons in the Oscillatory Photoconductivity Spectrum of 
Semiconducting Diamond—A. T. Collins, E. C. Lightowlers, 
and P. J. Dean. 183, 725 (1969) 

Deck, Joseph F. 

Magnetic and Thermal Studies of Di-p-Anisylnitrosy!—William 
Duffy, Jr., Donald L. Strandburg, and Joseph F. Deck. 183, 567 
(1969) 

Deltour, R. 

Spin-Echo Measurements of Spin-Spin Interactions in Metals: Tin 
and Cadmium—H. Alloul and R. Deltour. 183, 414 (1969) 

Deshpande, N. G. 

Breaking of Chiral Symmetry for Pseudoscalar Mesons 
Auvil and N. G. Deshpande. 183, 1463 (1969) 

Dettman, E. 

Production of A®° and ° Hyperons by Pions of Beam Momenta 
1.12-1.32 BeV/c—T. O. Binford, M. L. Good, V. G. Lind, D. 
Stern, R. Krauss, and E. Dettman. 183, 1134 (1969) 

Dexter, D. L. 

Instability of Two-Electron Bubbles and Bubble Formation in 
Liquid Helium—D. L. Dexter and W. Beall Fowler. 183, 307 
(1969) 

Divakaran, P. P. 

Boson Fock-Space Representations of Charge-Density Algebras. 
I. Euclidean-Invariant Representations—P. P. Divakaran. 183, 
1189 (1969) 

Donohue, P. C. 

Measurement of the de Haas-van Alphen Effect in the Pyrite-Type 
Structure SiP,—S. M. Marcus and P. C. Donohue. 183, 668 
(1969) 

Dorer, Gary L. 

Flux Penetration in an Anisotropic Type-II Superconductor 
L. Dorer and Hans E. Bommel. 183, 528 (1969) 

Dover, C. B. 

Retarded Interactions in Fermi Systems. II. Quasiparticle 
Lifetimes—C. B. Dover and R. H. Lemmer. 183, 908 (1969) 

Duffy, William, Jr. 

Magnetic and Thermal Studies of Di-p-Anisy!nitrosy!— William 
Duffy, Jr., Donald L. Strandburg, and Joseph F. Deck. 183, 567 
(1969) 

Durgapal, M. C. 

Spheres with Two Density Distributions in General Relativity—M. 
C. Durgapal and G. L. Gehlot. 183, 1102 (1969) 

Eagles, D. M. 

Erratum: Predicted Transition Temperatures of Very Thin Films 
and Whiskers of Superconducting Semiconductors— Application 
to SrTiO, [164, 489 (1967)]—D. M. Eagles. 183, 608 (1969) 

Ebata, T. 

Uniform Treatment of Pion Electro- and Photoproduction in 
Regge Theory —T. Ebata and K. E. Lassila. 183, 1425 (1969) 

Ebert, P. J. 

Transmission and Backscattering of 4.0- to 12.0-MeV Electrons—P. 
J. Ebert, A. F. Lauzon, and E. M. Lent. 183, 422 (1969) 

Edge, R. D. 

Proton Production from Nuclei Bombarded by Protons of 1, 2, 
and 3 BeV—R. D. Edge, D. H. Tompkins, and J. W. Glenn. 
183, 849 (1969) 

El-Hanany, U. 

NMR Study of Self-Diffusion and the Electronic Structure of 
Metallic Copper in the Solid and Liquid States—U. El-Hanany 
and D. Zamir. 183, 809 (1969) 

Elwert, Gerhard 

Calculation of Bremsstrahlung Cross Sections with Sommerfeld- 
Maue Eigenfunctions—Gerhard Elwert and Eberhard Haug. 
183, 90 (1969) 

Englert, T. J. 

Photoneutron Cross Sections for Aluminum and Silicon to 62 
MeV-—D. W. Anderson, A. J. Bureau, B. C. Cook, and T. J. 
Englert. 183, 978 (1969) 


Lee Davison and Donald E. 


Ps. 


Gary 


1523 
Ensign, T. C. 


Luminescence from F Centers in Calcium Oxide—B. Henderson, 
S. E. Stokowski, and T. C. Ensign. 183, 826 (1969) 

Faulkner, R. A. 

Donor-Acceptor Pair Lines in Cadmium Sulfide—C. H. Henry, R. 
A. Faulkner, and K. Nassau. 183, 798 (1969) 

Faust, W. E. 

Measurements of the Electron-Irradiation Damage Rates in 
Magnesium—W. E. Faust, T. N. O’Neal, and R. L. Chaplin. 
183, 609 (1969) 

Fibich, Moshe 

Statistical Properties of Waves in a Random Medium— Moshe 
Fibich and Eugene Helfand. 183, 265 (1969) 

Fink, R. W. 

Ionization Multiplication: The M-Shell Vacancies Resulting from 
an Initial L-Subshell Vacancy at Z=83—H. U. Freund and R. 
W. Fink. 183, 1055 (1969) 

Firestone, Alexander 

Resonance Production in Multiparticle Final States in Kp 
Interactions at 9 GeV/c—Gideon Alexander, Alexander 
Firestone, and Gerson Goldhaber. 183, 1168 (1969) 

Fisk, H. E. 

Resolution of the 7=0 Fermi-Yang Ambiguity in K-Nucleon 
Scattering—A. K. Ray, R. W. Burris, H. E. Fisk, R. W. 
Kraemer, D. G. Hill, and M. Sakitt. 183, 1183 (1969) 

Fite, W. L. 

Dissociative Attachment of Electrons to Hot Oxygen—W. R. 
Henderson, W. L. Fite, and R. T. Brackmann. 183, 157 (1969) 

Fivaz, R. C. 

Transport Theory for Ferromagnets 

Fivel, D. I. 

J-Plane Structure of the Veneziano Model 
Mitter. 183, 1240 (1969) 

Flannery, M. R. 


Impact-Parameter Treatment of Hydrogen-Hydrogen Excitation 


R.C. Fivaz. 183, 586 (1969) 


D. I. Fivel and P. K. 


Collisions. I. Two-State Approximation—M. R. Flannery. 183, 
231 (1969) 
Impact-Parameter Treatment of Hydrogen-Hydrogen Excitation 


Collisions. II. Four-State Approximation 
183, 241 (1969) 

Focht, W. 

Study of '4N by Several Transfer Reactions 
Middleton, and W. Focht. 183, 880 (1969) 

Fowler, Ronald 

Erratum: Triple-Dipole Potentials in Classical Nonpolar Fluids 
(177, 288 (1969)]—H. W. Graben and Ronald Fowler. 183, 351 
(1969) 

Fowler, W. Beall 

Instability of Two-Electron Bubbles and Bubble Formation in 
Liquid Helium—D. L. Dexter and W. Beall Fowler. 183, 307 
(1969) 

Fradin, F. Y. 

Magnetic and Nuclear-Resonance Properties of Single-Crystal 
Scandium—J. W. Ross, F. Y. Fradin, L. L. Isaacs, and D. J. 
Lam. 183, 645 (1969) 

Frampton, P. H. 

Dispersion Sum Rules for the Nonstrange Baryon Spectrum—P. 
H. Frampton and B. Hamprecht. 183, 1416 (1969) 

Freund, H. U. 

lonization Multiplication: The M-Shell Vacancies Resulting from 
an Initial L-Subshell Vacancy at Z=83—H. U. Freund and R. 
W. Fink. 183, 1055 (1969) 

Frishman, Y. 

Erratum: Massless Particles and Fields (180, 1556 (1969)]—Y. 
Frishman and C. Itzykson. 183, 1520 (1969) 

Fry, E. S. 

Hanle Effect in 2'P Helium—E. S. Fry and W. L. Williams. 183, 
81 (1969) 

Garfunkel, M. P. 

Effect of a Magnetic Field on Photon Absorption in Superconducting 
Zinc for Photon Energies up to 1.8 Times the Energy Gap—M. 
P. Garfunkel, D. Hays, and M. Spalding. 183, 501 (1969) 


M. R. Flannery. 


C. H. Holbrow, R. 





1524 


Gehlot, G. L. 

Spheres with Two Density Distributions in General Relativity —-M. 
C. Durgapal and G. L. Gehlot. 183, 1102 (1969) 

Gerlach, E. 

Surface States of Anthracene Crystals—E. 
(1969) 

Gershwin, Lawrence K. 

51000 + Decays—Terry S. Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

Giriat, W. 

Multiphoton-Injected Plasmas in InSb—R. E. Slusher, W. Giriat, 
and S. R. J. Brueck. 183, 758 (1969) 

Glasser, M. L. 

Anisotropy Effects in Electron Spin Resonance in Metals——J. I. 
Kaplan and M. L. Glasser. 183, 408 (1969) 

Glenn, J. W. 

Proton Production from Nuclei Bombarded by Protons of 1, 2, 
and 3 BeV-——-R. D. Edge, D. H. Tompkins, and J. W. Glenn. 
183, 849 (1969) 

Glick, Arnold J. 

Threshold Behavior of the Soft-X-Ray Spectra in Metals 
A. Ausman, Jr., and Arnold J. Glick. 183, 687 

Glick, M. 

Note on Causal Tachyon Fields—-M 

Goldberg, Hyman 

Extension and Application of a Recent Ansatz Concerning the P’ 
Residue Function Hyman Goldberg. 183, 1213 (1969) 

Goldhaber, Gerson 

Resonance Production in Multiparticle Final States in Kp 
Interactions at 9 GeV/c—Gideon Alexander, Alexander 
Firestone, and Gerson Goldhaber. 183, 1168 (1969) 

Good, Myron L. 

Production of A®° and S° Hyperons by Pions of Beam Momenta 
1.12-1.32 BeV,/ c—T. O. Binford, M. L. Good, V. G. Lind, D 
Stern, R. Krauss, and E. Dettman. 183, 1134 (1969) 

Study of x p> K’ from 1.12 to 1.32 BeV/c—Myron I 
and Richard R. Kofler. 183, 1142 (1969) 

Charge Independence in © Hyperon Production—Thomas O 
Binford, Myron L. Good, and Richard R. Kofler. 183, 1148 
(1969) 

Goodstein, David 

Third Sound and the Onset of Superfluidity in Unsaturated 
Helium Films— David Goodstein. 183, 327 (1969) 

Gore, Bryan F. 

s- and p-Wave z-x Phase Shifts at Low Energies 
183, 1431 (1969) 

Goss, D. 

Hartree-Fock-Bogoliubov 
Satpathy, D 

Gossard, A. C. 

Magnetic Properties of Dilute Gold-Vanadium Alloys: Nuclear 
Magnetic Resonance in AuV and Au (Ag)V — Albert Narath and 
A. C. Gossard. 183, 391 (1969) 

Gould, Harvey 

Low-Temperature lon Mobility in Interacting Fermi 

Harvey Gould and Shang-keng Ma. 183, 338 (1969) 

Graben, H. W. 

Erratum: Triple-Dipole Potentials in Classical Nonpolar Fluids 
[177, 288 (1969)]_-H. W. Graben and Ronald Fowler. 183, 351 
(1969) 

Grabowski, Zbigniew W. 

Mixing Ratios of Transitions in the Decay of Ir!” 
Grabowski. 183, 1019 (1969) 

Graham, R. H. 

Exchange Degeneracy and the Pomeranchukon 
and R. K. Logan. 183, 1438 (1969) 

Relationship of Exchange Degeneracy, the Finite-Energy Sum 
Rule, and Total Cross Sections—R. H. Graham and R. K 
Logan. 183, 1440 (1969) 


Gerlach. 183, 807 


George 
(1969) 


Glick. 183, 1514 (1969) 


Good 


Bryan F. Gore. 


Calculations in the 2s, !d Shell—I 
Goss, and M. K. Banerjee. 183, 887 (1969) 


Liquids 


Zbigniew W 


R. H. Graham 


AUTHOR INDEX 


Green, Thomas A. 

Angular Distribution of Protons from. Collisional Dissociation of 
H,*. I.—Thomas A. Green and James M. Peek. 183, 166 (1969) 

Improvement in the First Born Theory of Electron Scattering by 
Molecular Systems. II. Example of the |so,-2po, Transition in 
H,*—James M. Peek and Thomas A. Green. 183, 202 (1969) 

Griffin, Henry C. 

Transitions in '’Pd Following 22-min '’Rh Decay 
Griffin and William R. Pierson. 183, 991 (1969) 

Grodzins, L. 

Stopping Power of Solids for Fast-Moving Tantalum lons—R. 
Kalish, L. Grodzins, F. Chmara, and P. H. Rose. 183, 431 
(1969) 

Gustafson, D. R. 

Positron Annihilation in y- and a-Cerium 
D. McNutt, and | 

Gutfreund, H. 

Correlation Effects of x Electrons. I 
and W. A. Little. 183, 68 (1969) 

Hahn, E. L. 

Self-Induced Transparency —S. | 
457 (1969) 

Hahn, R. L. 

New Erbium Isotope, 'SEr—K. S. Toth, R. L 
Roche, and D. S. Brenner. 183, 1004 (1969) 

Halpern, M. B. 

Possible Born Term for the Hadron Bootstrap 
M. B. Halpern. 183, 1456 (1969) 

Hamprecht, B. 

Dispersion Sum Rules for the Nonst  nge Baryon Spectrum—P 
H. Frampton and B. Hamprecht. 183, 1416 (1969) 

Hanson, A. O. 

Photoproduction of 2° Mesons from He? 
Bremsstrahlung--M. Blecher and A. O 
(1969) 

Hardy, J. C. 


Henry C. 


D. R. Gustafson, J. 
O. Roellig. 183, 435 (1969) 


Screening —H. Gutfreund 


McCall and E. L. Hahn. 183, 


Hahn, M. F 


K. Bardakci and 


with 
Hanson. 


340-MeV 
183, 873 


Isobaric Analog States and Coulomb Displacement Energies in 


the (1ds,>) Shell_—J. C. Hardy, H. Brunnader, Joseph Cerny, and 
J. Janecke. 183, 854 (1969) 

Hardy, L. M. 

Erratum: Strange-Particle Production in x ~p Interactions from 1.5 
to 4.2 BeV/c. Il. Two-Body Final States [163, 1430 (1967)]—O 
I. Dahl, L. M. Hardy, R. I. Hess, J. Kirz, D. H. Miller, and J 
A. Schwartz. 183, 1520 (1969) 

Harper, P. G. 

Concentration and Magnetic-Field Dependence of Spin-Flip 
Magneto-Raman Scattering —B. S. Wherrett and P. G. Harper. 
183, 692 (1969) 

Harris, A. Brooks 

Exchange Enhancement of Nuclear Spin-Lattice Relaxation in 
Antiferromagnets A. Brooks Harris. 183, 486 (1969) 

Harris, Frank E. 

Spin-Optimized ‘Self-Consistent-Field Wave 
Kaldor and Frank E. Harris. 183, | (1969) 

Harrison, Halstead 

Multiple Photo-lonization of Xenon—R. B. Cairns, Halstead 
Harris *n, and Richard I. Schoen. 183, 52 (1969) 

Haug, vserhard 

Calcv’ ton of Bremsstrahlung Cross Sections with Sommerfeld- 
Mau: EigenfunctionsGerhard Elwert and Eberhard Haug. 
183, 90 (1969) 

Hausman, H. J. 

Reaction Mechanisms in 
Nichols, R. G. Arns, H 
(1969) 

Hayes, J. D. 

Entropy of the Mixed State of Some Low-x Type-II Super- 
conductors—D. C. Hopkins, R. R. Rice, J. M. Carter, and J. D 
Hayes. 183, 516 (1969) 


Functions— Uzi 


‘Fe(p.p’) from 5 to 6 MeV—D. B 
J. Hausman, and R. G. Seyler. 183, 945 





VOLUME 183 


Hays, D. 

Effect of a Magnetic Field on Photon Absorption in Superconducting 
Zinc for Photon Energies up to 1.8 Times the Energy Gap—M. 
P. Garfunkel, D. Hays, and M. Spalding. 183, 501 (1969) 

Helfand, Eugene 

Statistical Properties of Waves in a Random Medium—Moshe 
Fibich and Eugene Helfand. 183, 265 (1969) 

Three-Dimensional Magnetic Model with Classical Spins of High 
Dimensionality—Eugene Helfand. 183, 562 (1969) 

Henderson, B. 

Luminescence from F Centers in Calcium Oxide—B. Henderson, 
S. E. Stokowski, and T. C. Ensign. 183, 826 (1969) 

Henderson, W. R. 

Dissociative Attachment of Electrons to Hot Oxygen—W. R. 
Henderson, W. L. Fite, and R. T. Brackmann. 183, 157 (1969) 

Henry, C. H. 

Donor-Acceptor Pair Lines in Cadmium Sulfide—C. H. Henry, R. 
A. Faulkner, and K. Nassau. 183, 798 (1969) 

Henry, Ronald J. W. 

Polarization and Exchange Effects in Low-Energy Electron-H, 
Scattering—Ronald J. W. Henry and Neal F. Lane. 183, 221 
(1969) 

Hess, R. I. 

Erratum: Strange-Particle Production in z~p Interactions from 1.5 
to 4.2 BeV/c. Il. Two-Body Final States [163, 1430 (1967)]—O. 
I. Dahl, L. M. Hardy, R. I. Hess, J. Kirz, D. H. Miller, and J. 
A. Schwartz. 183, 1520 (1969) 

Hill, D. G. 

Resolution of the T=0 Fermi-Yang Ambiguity in K-Nucleon 
Scattering—A. K. Ray, R. W. Burris, H. E. Fisk, R. W. 
Kraemer, D. G. Hill, and M. Sakitt. 183, 1183 (1969) 

Hinderks, Larry W. 

Excitation of Electronic and Nuclear Spin Waves in a Flopped 
Antiferromagnet—Larry W. Hinderks and Peter M. Richards. 
183, 575 (1969) 

Hindley, N. K. 


Superconducting Metals in Porous Glass as Granular Super- 


conductors 
(1969) 

Holbrow, C. H. 

Study of '4*N by Several Transfer Reactions 
Middleton, and W. Focht. 183, 880 (1969) 

Holcomb, D. F. 

Percolation in Heavily Doped Semiconductors—D. 
and J. J. Rehr, Jr.. 183, 773 (1969) 

Holmstrom, B. 

Calorimetric Investigation of the Hyperfine Interactions in 
Metallic Nd, Sm, and Dy—A. C. Anderson, B. 1 olmstrém, M. 
Krusius, and G. R. Pickett. 183, 546 (1969) 

Holstein, Barry R. 

Current-Algebra Model of A/=3/2 Effects in Nonleptonic Kaon 
Decay—Barry R. Holstein. 183, 1228 (1969) 

Holter, Qivin 

Finite-Amplitude Helical Mode in Semiconductor Plasmas 
Holter and Roy R. Johnson. 183, 503 (1969) 

Hopkins, D. C. 

Entropy of the Mixed State of Some Low-x Type-II Super- 
conductors—D. C. Hopkins, R. R. Rice, J. M. Carter, and J. D. 
Hayes. 183, 516 (1969) 

Horwitz, L. P. 

Representation Mixing in the Algebra of Vertex Strengths 
Horwitz and A. Kantorovich. 183, 1300 (1969) 

Humble, Stephen 

Coupled Dynamical Equations Incorporating Unitarity and 
Crossing. I. xx and 7K Scattering—Stephen Humble. 183, 1335 
(1969) 

Ikezi, Hiroyuki 

Large-Amplitude Ion Acoustic Waves in a Plasma 
Sato, Hiroyuki Ikezi, Nobuo Takahashi, 
Yamashita. 183, 278 (1969) 


N. K. Hindley and J. H. P. Watson. 183, 525 


C. H. Holbrow, R. 


F. Holcomb 


Qivin 


we 


Noriyoshi 
and Yoshihiko 


1525 


Isaacs, L. L. 

Magnetic and Nuclear-Resonance Properties of Single-Crystal 
Scandium—J. W. Ross, F. Y. Fradin, L. L. Isaacs, and D. J. 
Lam. 183, 64 (1969) 

Isihara, A. 

Screening Constants for Systems of Charged Particles 
and M. Wadati. 183, 312 (1969) 

Itzykson, C. 

Erratum: Massless Particles and Fields [180, 1556 (1969)]—Y. 
Frishman and C. Itzykson. 183, 1520 (1969) 

Jain, P. L. 

Muon-Nucleon Inelastic Scattering at High Momentum 
Transfers—P. J. McNulty and P. L. Jain. 183, 1160 (1969) 

James, L. W. 

Transport Properties of GaAs Obtained from Photoemission 
Measurements—-L. W. James and J. L. Moll. 183, 740 (1969) 

Janecke, J. 

Isobaric Analog States and Coulomb Displacement Energies in 
the (1ds,.) Shell—J. C. Hardy, H. Brunnader, Joseph Cerny, and 
J. Janecke. 183, 854 (1969) 

Johnson, K. 

Quantum Electrodynamics at Small Distances 
Johnson. 183, 1292 (1969) 

Johnson, Robert C. 

Predictions of a New Interference Model for Near-Forward 
Pion-Nucleon Scattering—Robert C. Johnson. 183, 1406 (1969) 

Johnson, Roy R. 

Finite-Amplitude Helical Mode in Semiconductor Plasmas 
Holter and Roy R. Johnson. 183, 503 (1969) 

Jones, G. 

Annihilation of Positrons in Argon. I. Experimental 
Orth and G. Jones. 183, 7 (1969) 

Annihilation of Positrons in Argon.II. Theoretical 
and G. Jones. 183, 16 (1969) 

Jones, G. D. 

Spectra of Hydrogenated Calcium Fluoride Containing Rare-Earth 
lons—G. D. Jones, S. Peled, S. Rosenwaks, and S. Yatsiv. 183, 
353 (1969) 

Kaiser, G. D. 

Systematic Classification of Phase Contours and Zeros 
Kaiser. 183, 1499 (1969) 

Phase of the Large-Angle Scattering Amplitude and Van Hove’s 
Uncorrelated Jet Model—G. D. Kaiser. 183, 1506 (1969) 

Kaldor, Uzi 

Spin-Optimized Self-Consistent-Field Wave Functions—Uzi 
Kaldor and Frank E. Harris. 183, 1 (1969) 

Kalish, R. 

Stopping Power of Solids for Fast-Moving Tantalum Ions—R. 
Kalish, L. Grodzins, F. Chmara, and P. H. Rose. 183, 431 
(1969) 

Kantorovich, A. 

Representation Mixing in the Algebra of Vertex Strengths 
Horwitz and A. Kantorovich. 183, 1300 (1969) 

Kaplan, David M. 

Validity of the Quasiclassical Method in Neutron Scattering—David 
M. Kaplan and P. F. Zweifel. 183, 310 (1969) 

Kaplan, J. I. 

Anisotropy Effects in Electron Spin Resonance in Metals—J. I. 
Kaplan and M. L. Glasser. 183, 408 (1969) 

Karra, J. S. 

Spin-Lattice Relaxation Times of Cu2+ in CuSO,-5H,O and Yb3+ 
in CaF, by Nuclear Dynamic Polarization—J. S. Karra and 
Harvey Waldman. 183, 441 (1969) 

Kawatra, M. P. 

Exact Solution of a One-Dimensional Magnetic Lattice Gas with 
an Ising Interaction—-M. P. Kawatra and L. J. Kijewski. 183, 
291 (1969) 

Kelson, I. 

Single-Particle Theory of Fission—A. Brandt and I. Kelson. 183, 
1025 (1969) 


A. Isihara 


M. Baker and K. 


Qivin 


P. H.R. 


P. H.R. Orth 


GS. D. 


£. 2. 





1526 


Khosla, R. P. 

Electrical Properties of Semiconducting CdF,;Y—R. P. Khosla. 
183, 695 (1969) 

Kijewski, L. J. 

Exact Solution of a One-Dimensional Magnetic Lattice Gas with 
an Ising Interaction—M. P. Kawatra and L. J. Kijewski. 183, 
291 (1969) 

Kimball, J. C. 

Chromium-Like Model for an Itinerant Antiferromagnet 
Kimball. 183, 533 (1969) 

Kirz, J. 

Erratum: Strange-Particle Production in x ~p Interactions from 1.5 
to 4.2 BeV /c. Il. Two-Body Final States [163, 1430 (1967)]—O. 
I. Dahl, L. M. Hardy, R. I. Hess, J. Kirz, D. H. Miller, and J. 
A. Schwartz. 183, 1520 (1969) 

Kishore, R. 

Shear Viscosity of the Electron Gas in Metals 
N. Pathak. 183, 672 (1969) 

Knight, Robert E. 

Correlation Energies of Some States of 3-10-Electron Atoms 

Robert E. Knight. 183, 45 (1969) 

Kofler, Richard R. 

Study of xp K* from 1.12 to 1.32 BeV/c 
and Richard R. Kofler. 183, 1142 (1969) 
Charge Independence in © Hyperon Production—Thomas O. 
Binford, Myron L. Good, and Richard R. Kofler. 183, 1148 

(1969) 

Kraemer, R. W. 

Resolution of the T7=0 Fermi-Yang Ambiguity in K-Nucleon 
Scattering—A. K. Ray, R. W. Burris, H. E. Fisk, R. W. 
Kraemer, D. G. Hill, and M. Sakitt. 183, 1183 (1969) 

Kramer, G. 

Regge-Pole Model 
Photoproduction 


iB. . 


R. Kishore and K. 


Myron L. Good 


with Absorptive Correction Cuts for 7° 
Maurice L. Blackmon, G. Kramer, and K. 


Schilling. 183, 1452 (1969) 
Krauss, R. 


Production of A° and £° Hyperons by Pions of Beam Momenta 


1.12-1.32 BeV/c—T. O. Binford, M. L. Good, V. G. Lind, D. 
Stern, R. Krauss, and E. Dettman. 183, 1134 (1969) 

Kreisler, Michael N. 

Search for Faster-than-Light Particles—Michael B. Davis, 
Michael N. Kreisler, and Torsten Alvager. 183, 1132 (1969) 

Krusius, M. 

Calorimetric Investigation of the Hyperfine Interactions in 
Metallic Nd, Sm, and Dy—A. C. Anderson, B. Holmstrém, M. 
Krusius, and G. R. Pickett. 183, 546 (1969) 

Kabler, Jairgen K. 

Dielectric Screening of the Electron-Hole 
Small-Gap Semiconductors 

Kuriyan, Jacob G. 

Spectral-Function Sum Rules and the Sugawara Model 
Corrigan and Jacob G. Kuriyan. 183, 1472 (1969) 

Kyriakopoulos, E. 

Vector-Meson Interaction Hamiltonian —|I 
1318 (1969) 

Lam, D. J. 

Magnetic and Nuclear-Resonance Properties of Single-Crystal 
Scandium—J. W. Ross, F. Y. Fradin, L. L. Isaacs, and D. J. 
Lam. 183, 645 (1969) 

Lambert, R. H. 

Hyperfine Splittings and Pressure Shifts of Li® and Li’—J. J. 
Wright, L. C. Balling, and R. H. Lambert. 183, 180 (1969) 

Lane, Neal F. 

Polarization and Exchange Effects in Low-Energy Electron-H) 
Scattering—Ronald J. W. Henry and Neal F. Lane. 183, 221 
(1969) 

Lassila, K. E. 

Uniform Treatment of Pion Electro- and Photoproduction in 
Regge Theory—T. Ebata and K. E. Lassila. 183, 1425 (1969) 

Lauzon, A. F. 

Transmission and Backscattering of 4.0- to 12.0-MeV Electrons—P. 
J. Ebert, A. F. Lauzon, and E. M. Lent. 183, 422 (1969) 


Interaction in 
Jairgen K. Kabler. 183, 703 (1969) 


Dennis 


Kyriakopoulos. 183, 


AUTHOR INDEX 
Lawaetz, P. 


Long-Wavelength Phonon Scattering in Nonpolar 
conductors—P. Lawaetz. 183, 730 (1969) 

Lee, Y. C. 

Coherent Enhancement of the Natural Linewidth—Y. C. Lee and 
D. L. Lin. 183, 147 (1969) 

Coherent Radiation from Atoms in Random Motion 
and D. L. Lin. 183, 150 (1969) 

Lemmer, R. H. 

Retarded Interactions in Fermi Systems. II. Quasiparticle 
Lifetimes—C. B. Dover and R. H. Lemmer. 183, 908 (1969) 

Lent, E. M. 

Transmission and Backscattering of 4.0- to 12.0-MeV Electrons—P. 
J. Ebert, A. F. Lauzon, and E. M. Lent. 183, 422 (1969) 

Lewis, R. T. 

Temperature Dependence of Co‘® Nuclear Magnetic Resonance in 
Single-Domain Cobalt Particles—H. Yasuoka and R. T. Lewis. 
183, 559 (1969) 

Lightowlers, E. C. 

Role of Phonons in the Oscillatory Photoconductivity Spectrum of 
Semiconducting Diamond—A. T. Collins, E. C. Lightowlers, 
and P. J. Dean. 183, 725 (1969) 

Lin, D. L. 

Coherent Enhancement of the Natural Linewidth—Y. C. Lee and 
D. L. Lin. 183, 147 (1969) 

Coherent Radiation from Atoms in Random Motion 
and D. L. Lin. 183, 150 (1969) 

Lind, V. G. 

Production of A° and =° Hyperons by Pions of Beam Momenta 
1.12-1.32 BeV/c—T. O. Binford, M. L. Good, V. G. Lind, D. 
Stern, R. Krauss, and E. De tman. 183, 1134 (1969) 

Lipkin, Harry J. 

Difficulties in Spin Treatments in 
High-Energy Scattering—Harry J 

Lister, D. 

Fast-Neutron Scattering from Germanium 
Smith. 183, 954 (1969) 

Litchfield, P. J. 

Inelastic r*n Interactions in the Center-of-Mass Energy Range 
1.40-1.65 GeV —P. J. Litchfield. 183, 1152 (1969) 

Little, W. A. 

Correlation Effects of x Electrons. | 
and W. A. Little. 183, 68 (1969) 

Logan, R. K. 

Exchange Degeneracy and the Pomeranchukon 
and R. K. Logan. 183, 1438 (1969) 

Relationship of Exchange Degeneracy, the Finite-Energy Sum 
Rule, and Total Cross Sections—R. H. Graham and R. K. 
Logan. 183, 1440 (1969) 

Lowell, J. 

Transport Properties of Dirty Type-II Superconductors in High 
Magnetic Fields—J. Lowell, J. S. Munoz, and J. B. Sousa. 183, 
497 (1969) 

Lu, Eugene Y. C. 

Applications of the Algebra of Current Densities to Third-Order 
Weak Amplitudes—Eugene Y. C. Lu. 183, 1174 (1969) 

Ma, Shang-keng 

Low-Temperature Ion Mobility in Interacting Fermi 

Harvey Gould and Shang-keng Ma. 183, 338 (1969) 

MacDonald, Jack R. 

Electromagnetic Transition Rates in *Ni—M. C. Bertin, N. 
Benczer-Koller, G. G. Seaman, and Jack R. MacDonald. 183, 
964 (1969) 

Mackey, Jacob E. 

Erratum: x-Meson Mass and Weak-Decay Parameters from a 
Study of K, Form Factors [172, 1590 (1968)]—Jacob E. 
Mackey, J. Michael McKisic, David M. Scott, and Walter W. 
Wada. 183, 1520 (1969) 

Magruder, A. P. 

Ge7{n,y)Ge™® Gamma-Ray 
Ge™ 


Semi- 


Y. C. Lee 


¥.C. Lee 


the Quark Model for 
Lipkin. 183, 1221 (1969) 


D. Lister and A. B. 


Screening—H. Gutfreund 


R. H. Graham 


Liquids 


Spectrum and Energy Levels of 
A. P. Magruder and R. K. Smither. 183, 927 (1969) 





VOLUME 183 


Mahan, G. D. 

Polaritons at Surfaces—G. D. Mahan and Gustav Obermair. 183, 
834 (1969) 

Mahanti, S. D. 

Band Structure and Properties of Cesium Metal 
and T. P. Das. 183, 674 (1969) 

Maher, Warren E. 

Measurement of the Specific Heat of Nickel near Its Magnetic 
Critical Point—Warren E. Maher and William D. McCormick. 
183, 573 (1969) 

Mandelstam, S. 

Generalizations of the Veneziano and Virasoro Models—S. 
Mandelstam. 183, 1374 (1969) 

Marchi, R. P. 

Semiclassical Theory of Elastic Perturbations 
185 (1969) 

Marcus, S. M. 

Measurement of the de Haas-van Alphen Effect in the Pyrite-Type 
Structure SiP,—S. M. Marcus and P. C. Donohue. 183, 668 
(1969) 

Margaziotis, Demetrius J. 

Erratum: Angular Distribution of the d(p,n)2p Reaction at 45.5 
MeV [171, 1170 (1968)]—Demetrius J. Margaziotis, Byron T. 
Wright, and W. T. H. van Oers. 183, 1056 (1969) 

Martin, B. R. 

Low-Energy KN and Pion-Hyperon Interactions. I. K-Matrix 
Analysis of K p Reactions—B. R. Martin and M. Sakitt. 183, 
1345 (1969) 

Low-Energy KN and Pion-Hyperon Interactions. II. Applications 
of the K-Matrix Analysis—B. R. Martin and M. Sakitt. 183, 
1352 (1969) 

Mast, Terry S. 

51000 + Decays—Terry S. Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

McCall, S. L. 

Self-Induced Transparency—S. L. McCall and E. L. Hahn. 183, 
457 (1969) 

McCarthy, K. A. 

Ultrasonic Attenuation in Single-Crystal Aluminum—E. Y. Wang 
and K. A. McCarthy. 183, 653 (1969) 

McCormick, William D. 

Measurement of the Specific Heat of Nickel near Its Magnetic 
Critical Point—Warren E. Maher and William D. McCormick. 
183, 573 (1969) 

McDonald, W. W. 

Low-Lying Levels of “Pb with go/», i\,/2, OF jis/2 Neutron-Particle 
Configurations—Patrick Richard, P. von Brentano, H. 
Weiman, W. Wharton, W. G. Weitkamp, W. W. McDonald, 
and D. Spalding. 183, 1007 (1969) 

McInnis, B. C. 

Calculation of Scattering for a Spinor Bethe-Salpeter Equation 
B.C. McInnis. 183, 1474 (1969) 

McKinley, John M. 

Small Effects in the Theory of Muonic Atoms. I. Exact 
Calculation of Eigenvalues for Atoms with Deformed 
Nuclei—John M. McKinley. 183, 106 (1969) 

MceKisic, J. Michael 

Erratum: x-Meson Mass and Weak-Decay Parameters from a 
Study of K, Form Factors [172, 1590 (1968)]—-Jacob E. 
Mackey, J. Michael McKisic, David M. Scott, and Walter W. 
Wada. 18w, 1520 (1969) 

McNulty, P. J. 

Muon-Nucleon Inelastic Scattering at High Momentum 
Transfers—P. J. McNulty and P. L. Jain. 183, 1160 (1969) 

McNutt, J. D. 

Positron Annihilation in y- and a-Cerium—D. R. Gustafson, J. 
D. McNutt, and L. O. Roellig. 183, 435 (1969) 


S. D. Mahanti 


R. P. Marchi. 183, 


1S27 
Meckbach, W. 


Charge Equilibrium Fractions of a Helium Beam in Hydrogen, 
Nitrogen, Neon, and Argon from 60 to 850 keV—P. Torres, W. 
Meckbach, and A. Valenzuela. 183, 216 (1969) 

Mendelson, R. A., Jr. 

Lifetime of the First Excited State in '"F—R. A. Mendelson, Jr. 
and R. T. Carpenter. 183, 924 (1969) 

Middleton, R. 

Study of '*N by Several Transfer Reactions—C. H. Holbrow, R. 
Middleton, and W. Focht. 183, 880 (1969) 

Mieher, Robert Lee 

ENDOR Hyperfine Constants and Lattice Distortion of Vx-Type 
Centers—Daniel F. Daly and Robert Lee Mieher. 183, 368 
(1969) 

Miers, R. E. 

Production and Loss of Fast Metastable Helium Atoms in 
Collisions with Xe, H,, Ar, and He—R. E. Miers, A. S. 
Schlachter, and L. W. Anderson. 183, 213 (1969) 

Miller, D. H. 

Erratum: Strange-Particle Production in x~p Interactions from 1.5 
to 4.2 BeV/c. Il. Two-Body Fina! States [163, 1430 (1967)]—O. 
I. Dahl, L. M. Hardy, R. I. Hess, J. Kirz, D. H. Miller, and J. 
A. Schwartz. 183, 1520 (1969) 

Mitter, P. K. 

J-Plane Structure of the Veneziano Model 
Mitter. 183, 1240 (1969) 

Moll, J. L. 

Transport Properties of GaAs Obtained from Photoemission 
Measurements—L. W. James and J. L. Moll. 183, 740 (1969) 

Morgan, Lesley 

The Gravitational Field of a Disk—Thomas Morgan and Lesley 
Morgan. 183, 1097 (1969) 

Morgan, Thomas 

The Gravitational Field of a Disk—Thomas Morgan and Lesley 
Morgan. 183, 1097 (1969) 

Morrish, A. H. 

Recoilless-Fraction Ratios for Fe’ in Octahedral and Tetrahedral 
Sites of a Spinel and a Garnet—G. A. Sawatzky, F. van der 
Woude, and A. H. Morrish. 183, 383 (1969) 

Mukunda, N. 

Completeness of the Solutions of the Majorana Wave 
Equations—N. Mukunda. 183, 1486 (1969) 

Miller, K. A. 

Zone-Boundary Phonon Instability in Cubic LaAlO,—J. D. Axe, 
G. Shirane, and K. A. Millerg 183, 820 (1969) 

Mungurwadi, B. D. 

Temperature Dependence oa the ''5In Nuclear-Magnetic-Resonance 
Spectrum in the Intermetallic Compound InBi—D. L. 
Radhakrishna Setty and B. D. Mungurwadi. 183, 387 (1969) 

Munoz, J. S. 

Transport Properties of Dirty Type-II Superconductors in High 
Magnetic Fields—J. Lowell, J. S. Munoz, and J. B. Sousa. 183, 
497 (1969) 

Murray, Joseph J. 

51000 + Decays—Terry S. Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

Namenson, A. I. 

Thermal-Neutron-Capture Gamma Rays in Yb!, Yb!7, and 
Yb'4—A,. I. Namenson and J. C. Ritter. 183, 983 (1969) 

Narath, Albert 

Magnetic Properties of Dilute Gold-Vanadium Alloys: Nuclear 
Magnetic Resonance in AuV and Au (Ag)V—Allbert Narath and 
A. C. Gossard. 183, 391 (1969) 

Nassau, K. 

Donor-Acceptor Pair Lines in Cadmium Sulfide 
A. Faulkner, and K. Nassau. 183, 798 (1969) 


D. I. Fivel and P. K. 


C. H. Henry, R. 





1528 


Neelavathi, V. N. 

Contributions of Spin, Anomalous Magnetic Moment, and Form 
Factors to the Stopping Power of Matter for Protons and 
Muons at Extreme Relativistic Energies—J. E. Turner, V. N. 
Neelavathi, R. B. Vora, T. S. Subramanian, and M. A. Prasad. 
183, 453 (1969) 

Nelkin, Mark 

Effective-Field Approximations in Classical Liquids 
Nelkin. 183, 349 (1969) 

Newkirk, L. R. 

Fermi-Surface-Brillouin-Zone Interaction in Simple Cubic Te-Au 
Alloys—C. C. Tsuei and L. R. Newkirk. 183, 619 (1969) 

Nichols, D. B. 

Reaction Mechanisms in “Fe(p,p’) from 5 to 6 MeV—D. B. 
Nichols, R. G. Arns, H. J. Hausman, and R. G. Seyler. 183, 945 
(1969) 

Oakes, R. J. 

K*-+x*+v+p Decay in a Neutral Current CP-Nonconserving 
Theory —R. J. Oakes. 183, 1520 (1969) 

Obermair, Gustav 

Polaritons at Surfaces—.G. D. Mahan and Gustav Obermair. 183, 
834 (1969) 

O’Neal, T. N. 

Measurements of the 
Magnesium—W. E 
183, 609 (1969) 

Onn, David G. 

Attenuation and Lifetime of Hot Electrons Injected into Liquid 
Helium— David G. Onn and M. Silver. 183, 295 (1969) 

Oppenheim, Alan 

Asymptotic Spectrum of 


Mark 


Rates in 
Chaplin. 


Electron-Irradiation Damage 
Faust, T. N. O'Neal, and R. L 


Bremsstrahlung Radiation— Alan 


Oppenheim. 183, 123 (1969) 
Ormonde, S. 
Low-Energy Scattering of Electrons by Helium—P. G 
W. Cooper, and S. Ormonde. 183, 245 (1969) 
Orth, P. H. R. 


Burke, J 


Annihilation of Positrons in Argon. |. Experimental—-P. H. R. 
Orth and G. Jones. 183, 7 (1969) 
Annihilation of Positrons in Argon. II 

and G. Jones. 183, 16 (1969) 

Pakvasa, Sandip 

K*--+rte*e Branching Ratio 
Simmons. 183, 1215 (1969) 

Parker, Leonard 

Quantized Fields and Particle Creation in Expanding Universes 
I—Leonard Parker. 183, 1057 (y969) 

Pathak, K. N. 

Shear Viscosity of the Electron Gas in Metals 
N. Pathak. 183, 672 (1969) 

Peek, James M. 

Angular Distribution of Protons from Collisional Dissociation of 
H,*. I.—Thomas A. Green and James M. Peek. 183, 166 (1969) 

Improvement in the First Born Theory of Electron Scattering 
by Molecular Systems. I. Theory—James M. Peek. 183, 193 
(1969) 

Improvement in the First Born Theory of Electron Scattering by 
Molecular Systems. Il. Example of the |se,-2po, Transition in 
H,’—James M. Peek and Thomas A. Green. 183, 202 (1969) 

Pekeris, C. L. 

Calculated Wavelengths for Transitions Between S and P States in 
Two-Electron Atoms and Comparison with Experiment— Y 
Accad, C. L. Pekeris, and B. Schiff. 183, 78 (1969) 

Peled, S. 

Spectra of Hydrogenated Calcium Fluoride Containing Rare-Earth 
lons—G. D. Jones, S. Peled, S. Rosenwaks, and S. Yatsiv. 183, 
353 (1969) 

Perrin, Robert 

Second-Spectral-Function Sum Rules in the U(12) Algebra of 
Currents—Robert Perrin. 183, 1371 (1969) 

Perry, C. H. 

Optical Phonons in Mixed Sodium Potassium Tantalates 
Perry and N. E. Tornberg. 183, 595 (1969) 


Theoretical P.H. R.Orth 


Sandip Pakvasa and Walter A 


R. Kishore and K 


C.n 


AUTHOR INDEX 


Phillips, J. C. 

Nonlinear Optical Susceptibilities of Covalent Crystals 
Phillips and J. A. Van Vechten. 183, 709 (1969) 

Pickett, G. R. 

Calorimetric Investigation of the Hyperfine Interactions in 
Metallic Nd, Sm, and Dy—A. C. Anderson, B. Holmstrém, M. 
Krusius, and G. R. Pickett. 183, 546 (1969) 

Pierson, William R. 

Transitions in '’Pd Following 22-min '’Rh Decay 
Griffin and William R. Pierson. 183, 991 (1969) 

Poe, R. F. 

Twice-Subtracted Dispersion Relation from the Low Equation at 
Infinite Momentum—R. F. Poe. 183, 1216 (1969) 

Prasad, M. A. 

Contributions of Spin, Anomalous Magnetic Moment, and Form 
Factors to the Stopping Power of Matter for Protons and 
Muons at Extreme Relativistic Energies—J. E. Turner, V. N. 
Neelavathi, R. B. Vora, T. S. Subramanian, and M. A. Prasad. 
183, 453 (1969) 

Prokhorov, L. V. 

Limit #—-0 in Quantum Field Theory—lI 
1515 (1969) 

Radhakrishna Setty, D. L. 

Temperature Dependence of the ''5In Nuclear-Magnetic-Resonance 
Spectrum in the Intermetallic Compound InBi—D. L. 
Radhakrishna Setty and B. D. Mungurwadi. 183, 387 (1969) 

Rajaraman, R. 

Long-Range Corrections to the Coulomb Potential and Their 
Implications about Weak Interactions—Shau-Jin Chang and R. 
Rajaraman. 183, 1442 (1969) 

Remarks on the Kinematics of Multiperipheral Processes 
Chang and R. Rajaraman. 183, 1517 (1969) 

Raman, K. 

Analysis of a Scattering Process with Spin in the Infinite- Momentum 
Frame—N. P. Chang and K. Raman. 183, 1446 (1969) 

Rasmussen, V. K. 

Gamma-Ray Widths in C!}, Li®, and P? 
C. P. Swann. 183, 918 (1969) 

Ray, A. K. 

Resolution of the 7=0 Fermi-Yang Ambi,uity in K-Nucleon 
Scattering—A. K. Ray, R. W. Burris, H. E. Fisk, R. W. 
Kraemer, D. G. Hill, and M. Sakitt. 183, 1183 (1969) 

Reatto, L. 

Phase Transition in the Pair-Hamiltonian Model for Liquid 
Helium—L. Reatto and J. P. Straley. 183, 321 (1969) 

Bose-Einstein Condensation for a Class of Wave Functions—L 
Reatto. 183, 334 (1969) 

Rehr, J. J., Jr. 

Percolation in Heavily Doped Semiconductors—D. F 
and J. J. Rehr, Jr.. 183, 773 (1969) 

Rice, R. R. 

Entropy of the Mixed State of Some Low-x Type-II Super- 
conductors—D. C. Hopkins, R. R. Rice, J. M. Carter, and J. D. 
Hayes. 183, 516 (1969) 

Richard, Patrick 

Low-Lying Levels of 2°*Pb with go>, i);/2, Or j\s/. Neutron-Particle 
Configurations— Patrick Richard, P. von Brentano, H. 
Weiman, W. Wharton, W. G. Weitkamp, W. W. McDonald, 
and D. Spalding. 183, 1007 (1969) 

Richards, Peter M. 

Excitation of Electronic and Nuclear Spin Waves in a Flopped 
Antiferromagnet—-Larry W. Hinderks and Peter M. Richards. 
183, 575 (1969) 

Ritter, J. C. 

Thermal-Neutron-Capture Gamma 
Yb'4_A,. I 

Roche, M. F. 

New Erbium Isotope, 'SEr—K. S. Toth, R. L. 
Roche, and D. S. Brenner. 183, 1004 (1969) 

Roellig, L. O. 

Positron Annihilation in y- 
D. McNutt, and I 


- °S. 


Henry C. 


V. Prokhorov. 183, 


Shau-Jin 


V. K. Rasmussen and 


Holcomb 


Rays in Yb! Yb!7?2, and 
Namenson and J. C. Ritter. 183, 983 (1969) 


Hahn, M. F. 


and a-Cerium—D. R. Gustafson, J. 
O. Roellig. 183, 435 (1969) 





VOLUME 183 


Rohrlich, F. 

Theory of the Scattering Operator. I. Preliminary Formulation—F. 
Rohrlich. 183, 1359 (1969) 

Rolnick, William B. : 

Implications of Causality for Faster-than-Light Matter—William 
B. Rolnick. 183, 1105 (1969) 

Rose, P. H. 

Stopping Power of Solids for Fast-Moving Tantalum lIons—R. 
Kalish, L. Grodzins, F. Chmara, and P. H. Rose. 183, 431 
(1969) 

Rosen, Gerald 

Dilatation Covariance and Exact Solutions in Local Relativistic 
Field Theories—Gerald Rosen. 183, 1186 (1969) 

Rosenwaks, S. 

Spectra of Hydrogenated Calcium Fluoride Containing Rare-Earth 
lons—G. D. Jones, S. Peled, S. Rosenwaks, and S. Yatsiv. 183, 
353 (1969) 

Ross, J. W. 

Magnetic and Nuclear-Resonance Properties of Single-Crystal 
Scandium—J. W. Ross, F. Y. Fradin, L. L. Isaacs, and D. J. 
Lam. 183, 645 (1969) 

Roy, S. M. 

Upper and Lower Bounds on the 7°77 Partial-Wave 
Amplitudes below Threshold—S. M. Roy. 183, 1403 (1969) 

Rubinstein, Hector R. 

Dalitz-Plot Analysis Including Duality 
Hector R. Rubinstein. 183, 1469 (1969) 

Ruskai, Mary Beth 

N-Representability Problem: Conditions on Geminals 
Beth Ruskai. 183, 129 (1969) 

Sakitt, M. 

Resolution of the 7=0O Fermi-Yang Ambiguity in K-Nucleon 
Scattering A. K. Ray, R. W. Burris, H. E. Fisk, R. W. 
Kraemer, D. G. Hill, and M. Sakitt. 183, 1183 (1969) 

Low-Energy KN and Pion-Hyperon Interactions. I. K-Matrix 
Analysis of K p Reactions—B. R. Martin and M. Sakitt. 183, 
1345 (1969) 

Low-Energy KN and Pion-Hyperon Interactions. II. Applications 
of the K-Matrix Analysis—B. R. Martin and M. Sakitt. 183, 
1352 (1969) 

Sato, Noriyoshi 

Large-Amplitude Ion Acoustic Waves in a Plasma 
Sato, Hiroyuki Ikezi, Nobuo Takahashi, 
Yamashita. 183, 278 (1969) 

Satpathy, L. 

Hartree-Fock-Bogoliubov Calculations in the 2s, Id Shell—L. 
Satpathy, D. Goss, and M. K. Banerjee. 183, 887 (1969) 

Sawatzky, G. A. 

Recoilless-Fraction Ratios for Fe’? in Octahedral andTetrahedral 
Sites of a Spinel and a Garnet—-G. A. Sawatzky, F. van der 
Woude, and A. H. Morrish. 183, 383 (1969) 

Schiff, B. 

Calculated Wavelengths for Transitions Between S and P States in 
Two-Electron Atoms and Comparison with Experiment—Y. 
Accad, C. L. Pekeris, and B. Schiff. 183, 78 (1969) 

Schilling, K. 

Regge-Pole Model with Absorptive Correction Cuts for 7° 
Photoproduction— Maurice L. Blackmon, G. Kramer, and K. 
Schilling. 183, 1452 (1969) 

Schlachter, A. S. 

Production and Loss of Fast Metastable Helium Atoms in 
Collisions with Xe, H», Ar, and He—R. E. Miers, A. S. 
Schlachter, and L. W. Anderson. 183, 213 (1969) 

Schnatterly, S. E. 

Magnetoreflection Measurements on the Noble Metals 
Schnatterly. 183, 664 (1969) 

Schoen, Richard I. 

Multiple Photo-lonization of Xenon—R. B. Cairns, Halstead 
Harrison, and Richard I. Schoen. 183, 52 (1969) 

Schone, Harlan E. 

Nuclear Magnetic Resonance in Single-Crystal Niobium 
E. Schone. 183, 410 (1969) 


Guido Altarelli and 


Mary 


Noriyoshi 
and Yoshihiko 


S. E. 


Harlan 


1529 


Schwartz, J. A. 

Erratum: Strange-Particle Production in x~p Interactions from 1.5 
to 4.2 BeV/c. II. Two-Body Final States [163, 1430 (1967)]—O. 
I. Dahl, L. M. Hardy, R. I. Hess, J. Kirz, D. H. Miller, and J. 
A. Schwartz. 183, 1520 (1969) 

Scott, David M. 

Erratum: x-Meson Mass and Weak-Decay Parameters from a 
Study of K, Form Factors [172, 1590 (1968)]—Jacob E. 
Mackey, J. Michael McKisic, David M. Scott, and Walter W. 
Wada. 183, 1520 (196m 

Scott, J. F. 

Raman Study of Trigonal-Cubic Phase Transitions in Rare-Earth 
Aluminates—J. F. Scott. 183, 823 (1969) 

Seaman, G. G. 

Electromagnetic Transition Rates in ‘SSNi—M. C. Bertin, N. 
Benczer-Koller, G. G. Seaman, and Jack R. MacDonald. 183, 
964 (1969) 

Sehgal, L. M. m 

Electromagnetic Contribution to the Decays K,s—/l// and 
K,-ll—L. M. Sehgal. 183, 1511 (1969) 

Seiler, D. G. 

Warped Fermi 
Measurements 

Senitzky, I. R. 

Quantum Optics. III. Two-Frequency 
Senitzky. 183, 1069 (1969) 

Seyler, R. G. 

Reaction Mechanisms in “Fe(p,p’) from 5 to 6 MeV—D. B. 
Nichols, R. G. Arns, H. J. Hausman, and R. G. Seyler. 183, 945 
(1969) 

Shah, Jyoti A. 

Study of the Neutron-Proton Correlations in the Shell 
Model—Jyoti A. Shah and Michael Danos. 183, 899 (1969) 

Shirane, G. 

Zone-Boundary Phonon Instability in Cubic LaAlO, 
G. Shirane, and K. A. Miiller. 183, 820 (1969) 

Silver, M. 

Attenuation and Lifetime of Hot Electrons Injected into Liquid 
Helium—David G. Onn and M. Silver. 183, 295 (1969) 

Simmons, Walaer A. 

K*—-xtete Branching Ratio—Sandip Pakvasa and Walter A. 
Simmons. 183, 1215 (1969) 

Simonov, Yu. A. 

Simple Upper Bound to the Ground-State Energy of a 
Many-Body System and Condition on the Two-Body Potential 
Necessary for Its Stability —-F. Calogero and Yu. A. Simonov. 
183, 869 (1969) 

Sinanoglu, Oktay 

Theory of Atomic Structure Including Electron Correlation. III. 
Calculations of Multiplet Oscillator Strengths and Comparisons 
with Experiments for Cu, Ni, Nu, Nin, Ou, Om, Orv, Fu, Net, 
and Nawt—Paul Westhaus and Oktay Sinanoglu. 183, 56 (1969) 

Singh, Devendra 

Optical, Electrical, and ESR Studies of Additively Colored KCl 
Doped with Magnesium—G. D. Sootha and Devendra Singh. 
183, 842 (1969) 

Slusher, R. E. 

Multiphoton-Injected Plasmas in InSb—R. E. Slusher, W. Giriat, 
and S. R. J. Brueck. 183, 758 (1969) 

Smith, A. B. 

Fast-Neutron Scattering from Germanium 
Smith. 183, 954 (1969) 

Smith, Henrik 

Transport Coefficients for a Neutral and a Charged Impure Fermi 
Liquid— Henrik Smith and John W. Wilkins. 183, 624 (1969) 

Smith, Neville V. 

Optical Constants of Sodium and Potassium from 0.5 to 4.0 eV by 
Split-Beam Ellipsometry—Neville V. Smith. 183, 634 (1969) 

Smither, R. K. 

Ge?n,y)Ge™* Gamma-Ray 
Ge” 


Surface in GaSb from Shubnikov-de Haas 
D. G. Seiler and W. M. Becker. 183, 784 (1969) 


Interactions—I. R. 


J. D. Axe, 


D. Lister and A. B. 


Levels of 


Spectrum and Energy 
A. P. Magruder and R. K. Smither. 183, 927 (1969) 





1530 


Solmitz, Frank T. 

51000 + Decays—Terry S. Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

Sootha, G. D. 

Optical, Electrical, and ESR Studies of Additively Colored KCl 
Doped with Magnesium—G. D. Sootha and Devendra Singh. 
183, 842 (1969) 

Sousa, J. B. 

Transport Properties of Dirty Type-I] Superconductors in High 
Magnetic Fields—J. Lowell, J. S. Munoz, and J. B. Sousa. 183, 
497 (1969) 

Spalding, D. 

Low-Lying Levels of Pb with go/, i);/2, OF j\s/2 Neutron-Particle 
Configurations— Patrick Richard, P. von Brentano, H 
Weiman, W. Wharton, W. G. Weitkamp, W. W. McDonald, 
and D. Spalding. 183, 1007 (1969) 

Spalding, M. 

Effect of a Magnetic Field on Photon Absorption in Superconducting 
Zinc for Photon Energies up to 1.8 Times the Energy Gap—M 
P. Garfunkel, D. Hays, and M. Spalding. 183, 501 (1969) 

Stern, D. 

Production of A® and ¥° Hyperons by Pions of Beam Momenta 
1.12-1.32 BeV/c—T. O. Binford, M. L. Good, V. G. Lind, D 
Stern, R. Krauss, and E. Dettman. 183, 1134 (1969) 

Sternheimer, R. M. 

Electronic Polarizabilities of the 
Sternheimer. 183, 112 (1969) 

Stokowski, S. E. 

Luminescence from F Centers in Calcium Oxide—B. Henderson, 
S. E. Stokowski, and T. C. Ensign. 183, 826 (1969) 

Straley, J. P. 

Phase Transition in the Pair-Hamiltonian Model for Liquid 
Helium—L. Reatto and J. P. Straley. 183, 321 (1969) 

Strandburg, Donald L. 


Alkali Atoms. II—R. M 


William 


Magnetic and Thermal Studies of Di-p-Anisylnitrosyl 
Duffy, Jr.. Donald L. Strandburg, and Joseph F. Deck. 183, 567 
(1969) 

Strenzwilk, D. F. 


Erratum: Calculation of the Sublattice Magnetization of Yttrium 


Iron Garnet by the Oguchi Method [175, 654 (1968)]—D. F 
Strenzwilk and E. E. Anderson. 183, 608 (1969) 

Subramanian, T. S. 

Contributions of Spin, Anomalous Magnetic Moment, and Form 
Factors to the Stopping Power of Matter for Protons and 
Muons at Extreme Relativistic Energies—J. E. Turner, V. N. 
Neelavathi, R. B. Vora, T. S. Subramanian, and M. A. Prasad. 
183, 453 (1969) 

Sugar, R. L. 

Eikonal Expansion 
(1969) 

Swann, C. P. 

Gamma-Ray Widths in C!}, Li®, and P?}! 
C. P. Swann. 183, 918 (1969) 

Sydor, Michael 

Surface Photoconductivity 
(1969) 

Takahashi, Nobuo 

Large-Amplitude Ion Acoustic Waves in a Plasma 
Sato, Hiroyuki Ikezi, Nobuo Takahashi, 
Yamashita. 183, 278 (1969) 

Tompkins, D. H. 

Proton Production from Nuclei Bombarded by Protons of 1, 2, 
and 3 BeV—R. D. Edge, D. H. Tompkins, and J. W. Glenn. 
183, 849 (1969) 

Tornberg, N. E. 

Optical Phonons in Mixed Sodium Potassium Tantalates 
Perry and N. E. Tornberg. 183, 595 (1969) 


R. L. Sugar and R. Blankenbecler. 183, 1387 
V. K. Rasmussen and 
of Rbl 


Michael Sydor. 183, 846 


Noriyoshi 
and Yoshihiko 


C4. 


AUTHOR INDEX 


Torres, P. 

Charge Equilibrium Fractions of a Helium Beam in Hydrogen, 
Nitrogen, Neon, and Argon from 60 to 850 keV—P. Torres, W. 
Meckbach, and A. Valenzuela. 183, 216 (1969) 

Toth, K. S. 

New Erbium Isotope, 'SEr—K. S. Toth, R. L. 
Roche, and D. S. Brenner. 183, 1004 (1969) 

Tripp, Robert D. 

51000 + Decays—Terry S$ 


Hahn, M. F 


Mast, Lawrence K. Gershwin, 
Margaret Alston-Garnjost, Roger O. Bangerter, Angelo 
Barbaro-Galtieri, Joseph J. Murray, Frank T. Solmitz, and 
Robert D. Tripp. 183, 1200 (1969) 

Tsuei, C. C. 

Fermi-Surface-Brillouin-Zone Interaction in Simple Cubic Te-Au 
Alloys—C. C. Tsuei and L. R. Newkirk. 183, 619 (1969) 

Turner, J. E. 

Contributions of Spin, Anomalous Magnetic Moment, and Form 
Factors to the Stopping Power of Matter for Protons and 
Muons at Extreme Relativistic Energies—J. E. Turner, V. N 
Neelavathi, R. B. Vora, T. S. Subramanian, and M. A. Prasad. 
183, 453 (1969) 

Tutsch, J. H. 

Simultaneous Measurement in the Bohm-Bub Hidden-Variable 
Theory—J. H. Tutsch. 183, 1116 (1969) 

Valenzuela, A. 

Charge Equilibrium Fractions of a Helium Beam in Hydrogen, 
Nitrogen, Neon, and Argon from 60 to 850 keV—P. Torres, W 
Meckbach, and A. Valenzuela. 183, 216 (1969) 

van der Woude, F. 

Recoilless-Fraction Ratios for Fe‘’ in Octahedral and Tetrahedral 
Sites of a Spinel and a Garnet—G. A. Sawatzky, F. van der 
Woude, and A. H. Morrish. 183, 383 (1969) 

van Oers, W. T. H. 

Erratum: Angular Distribution of the d(p.n)2p Reaction at 45.5 
MeV [171, 1170 (1968)]— Demetrius J. Margaziotis, Byron T 
Wright, and W. T. H. van Oers. 183, 1056 (1969) 

Van Vechten, J. A. 

Nonlinear Optical Susceptibilities of Covalent Crystals 
Phillips and J. A. Van Vechten. 183, 709 (1969) 

von Brentano, P. 

Low-Lying Levels of Pb with go,, ij;/2, OF j/\s/2 Neutron-Particle 
Configurations— Patrick Richard, P. von Brentano, H. 
Weiman, W. Wharton, W. G. Weitkamp, W. W. McDonald, 
and D. Spalding. 183, 1007 (1969) 

Vora, R. B. 

Contributions of Spin, Anomalous Magnetic Moment, and Form 
Factors to the Stopping Power of Matter for Protons and 
Muons at Extreme Relativistic Energies—_J. E. Turner, V. N. 
Neelavathi, R. B. Vora, T. S. Subramanian, and M. A. Prasad. 
183, 453 (1969) 

Wada, Walter W. 

Erratum: x-Meson Mass and Weak-Decay Parameters from a 
Study of K, Form Factors [172, 1590 (1968)]—Jacob E. 
Mackey, J. Michael McKisic, David M. Scott, and Walter W 
Wada. 183, 1520 (1969) 

Wadati, M. 

Screening Constants for Systems of Charged Particles 
and M. Wadati. 183, 312 (1969) 

Waldman, Harvey 

Spin-Lattice Relaxation Times of Cu2*+ in CuSO,-5H,O and Yb3* 
in CaF, by Nuclear Dynamic Polarization—!. §. Karra and 
Harvey Waldman. 183, 441 (1969) 

Walter, John P. 

Calculation of the Reflectivity, Modulated Reflectivity, and Band 
Structure of GaAs, GaP, ZnSe, and ZnS—John P. Walter and 
Marvin L. Cohen. 183, 763 (1969) 

Wang, E. Y. 

Ultrasonic Attenuation in Single-Crystal Aluminum 
and K. A. McCarthy. 183, 653 (1969) 


£e€ 


A. Isihara 


E. Y. Wang 





VOLUME 183 


Wang, Kuo-Hsiang 

Helicity Crossing Matrix for Production Processes 
Chen and Kuo-Hsiang Wang. 183, 1312 (1969) 

Watson, J. H. P. 

Superconducting Metals in Porous Glass as Granular Super- 
conductors—N. K. Hindley and J. H. P. Watson. 183, 525 
(1969) 

Webber, J. C. 

Superposition Theory for Photon Fields 
(1969) 

Weiman, H. 

Low-Lying Levels of 2°°Pb with go/2, i\;/2, OF jis; Neutron-Particle 
Configurations— Patrick Richard, P. von Brentano, H. 
Weiman, W. Wharton, W. G. Weitkamp, W. W. McDonald, 
and D. Spalding. 183, 1007 (1969) 

Weinhold, Frank 

New Formulas for Lower Bounds to Expectation Values- 
Weinhold. 183, 142 (1969) 

Weinstein, Marvin 

Soft Pions, Chiral Symmetry, and Phenomenological Lagrangians 

Roger Dashen and Marvin Weinstein. 183, 1261 (1969) 

Weitkamp, W. G. 

Low-Lying Levels of Pb with go/», i),/2, OF jjs/2 Neutron-Particle 
Configurations— Patrick Richard, P. von Brentano, H. 
Weiman, W. Wharton, W. G. Weitkamp, W. W. McDonald, 
and D. Spalding. 183, 1007 (1969) 

West, Geoffrey B. 

Tensor- and Scalar-Meson Dominance—Geoffrey B. West. 183, 
1496 (1969) 

Westhaus, Paul 

Theory of Atomic Structure Including Electron Correlation. III. 
Calculations of Multiplet Oscillator Strengths and Comparisons 
with Experiments for Cu, Ni, Nu, Nim, Ou, Om, Orv, Fu, Neu, 
and Naui—Paul Westhaus and Oktay Sinanoglu. 183, 56 (1969) 


Chih Kwan 


J. C. Webber. 183, 1108 


Frank 


Wharton, W. 
Low-Lying Levels of 2°8Pb with go/2, i);/2, OF jjs/2 Neutron-Particle 


Configurations— Patrick Richard, P. von Brentano, H. 
Weiman, W. Wharton, W. G. Weitkamp, W. W. McDonald, 
and D. Spalding. 183, 1007 (1969) 

Wherrett, B. S. 

Concentration and Magnetic-Field Dependence of Spin-Flip 
Magneto-Raman Scattering—B. S. Wherrett and P. G. Harper. 
183, 692 (1969) 

Wiley, R. S. 

SU; Mass Formula for Bosons and X°-n Mixing—R. S. Wiley. 
183, 1397 (1969) 

Wilkins, John W. 

Transport Coefficients for a Neutral and a Charged Impure Fermi 
Liquid—Henrik Smith and John W. Wilkins. 183, 624 (1969) 


1531 


Williams, W. L. 

Hanle Effect in 2'P Helium—E. S. Fry and W. L. Williams. 183, 
81 (1969) 

Wong, David Y. 

Veneziano Representation and the Boson Spectrum—David Y. 
Wong. 183, 1412 (1969) 

Wright, Byron T. 

Erratum: Angular Distribution of the d(p,n)2p Reaction at 45.5 
MeV [171, 1170 (1968)]—Demetrius J. Margaziotis, Byron T. 
Wright, and W. T. H. van Oers. 183, 1056 (1969) 

Wright, J. J. 

Hyperfine Splittings and Pressure Shifts of Li® and Li’—J. J. 
Wright, L. C. Balling, and R. H. Lambert. 183, 180 (1969) 

Wu, F. Y. 

Exact Solution of a Model of an Antiferroelectric Transition—F. 
Y. Wu. 183, 604 (1969) 

Wu, Tai Tsun 

Theoretical Considerations on Inelastic Electron Scattering at 
High Energies—Hung Cheng and Tai Tsun Wu. 183, 1324 
(1969) 

Yamashita, Yoshihiko 

Large-Amplitude Ion Acoustic Waves in a Plasma—Noriyoshi 
Sato, Hiroyuki Ikezi, Nobuo Takahashi, and Yoshihiko 
Yamashita. 183, 278 (1969) 

Yasuoka, H. 

Temperature Dependence of Co5® Nuclear Magnetic Resonance in 
Single-Domain Cobalt Particles—H. Yasuoka and R. T. Lewis. 
183, 559 (1969) 

Yatsiv, S. 

Spectra of Hydrogenated Calcium Fluoride Containing Rare-Earth 
Ions—G. D. Jones, S. Peled, S. Rosenwaks, and S. Yatsiv. 183, 
353 (1969) 

Young, Chian-Yuan 

Many-Body Effects in the Optical Properties of Sodium and 
Potassium—Chian-Yuan Young. 183, 627 (1969) 

Young, D. A. 

Crystal Transformation for Hard Spheres—B. J. Alder, B. P. 
Carter, and D. A. Young. 183, 831 (1969) 

Young, Richard A. 

Influence of Anisotropic Scattering on the Transverse 
Magnetoresistance of an Undulating Cylinder: Application to 
Cadmium—Richard A. Young. 183, 611 (1969) 

Zamir, D. 

NMR Study of Self-Diffusion and the Electronic Structure of 
Metallic Copper in the Solid and Liquid States—U. El-Hanany 
and D. Zamir. 183, 809 (1969) 

Zweifel, P. F. 

Validity of the Quasiclassical Method in Neutron Scattering—David 
M. Kaplan and P. F. Zweifel. 183, 310 (1969) 














AMERICAN INSTITUTE OF PHYSICS 


335 East 45 Street 


THE American Institute of Physics was founded in 1931 as a federation of leading societies in 
the field of Physics. It combines into one operating agency those functions on behalf of physics 
that can best be done by the Societies jointly. Its purpose is the advancement and diffusion of 
the knowledge of physics and its application to human welfare. To this end, it publishes for itself 
or the Societies the 16 journals listed on this page, as well as the 13 translations of Soviet jour- 
nals; promotes unity and effectiveness of effort among all who are interested in physics; renders 
numerous direct services to physicists and to the public; and cooperates with government agencies, 
national associations, educational institutions, technical industries, and others in such manner as 
to realize the opportunities and fulfill the responsibilities of physics as an important and construc- 
tive human activity. 


MEMBER SOCIETIES: 


The American Physical Society A r 
W. W. Havens, Jr., Executive Secretary, 335 East 45 Street, New York, N. Y. 10017 


Optical Society of America , . oe 
Mary Warca, Executive Secretary, 2100 Pennsylvania Avenue NW, Washington, D. C. 20037 


Acoustical Society of America 
Wattace WatTeRFALL, Secretary, 335 East 45 Street, New York, N. Y. 10017 


Society of Rheology 
Joun C. Miter, Secretary-Treasurer, Union Carbide Plastics Co., Bound Brook, N. J. 08805 


American Association of Physics Teachers 
AvFrep Romer, Secretary, St. Lawrence University, Canton, N. Y. 13617 


American Crystallographic Association . 
Wiriram L. Keut, Secretary, Gulf Research & Development Co., P.O. Box 2038, Pittsburgh, Pa. 


American Astronomical Society 
G. C. McVittis, Secretary, University of Illinois Observatory, Urbana, III. 


AFFILIATED SOCIETIES: American Association of Physicists in Medicine - American 
Institute of Aeronautics and Astronuatics - American Society for Metals - American 
Vacuum Society - Cleveland Physics Society - Division of Physical Chemistry of ACS - 
Electron Microscopy Society of America - Geological Society of America - Instrument 
Society of America - Nuclear Science Group of IEEE - Philosophical Society of Wash- 
ington - Physical Society of Pittsburgh - Physics Club of Chicago - Physics Club of 
Lehigh Valley - Physics Club of Milwaukee - Physics Club of New York - Physics Club 
of Philadelphia - Physics Club of Richmond - Society for Applied Spectroscopy 


CORPORATE ASSOCIATES: Over 150 leading industrial enterprises and other institutions 
which contribute to the support of the Institute. 


JOURNALS: 

The Physical Review e S. Pasternack; A. W. K. Metzner; J. R. Roesser, Editors, Brook- 
haven National Laboratory, Upton, Long Island, NX. Y. 11973 

Reviews of Modern Physics ¢ I|.. M. Branscomn, Editor, National Bureau of Standards, Wash- 
ington, D. C. 20234 

Journal of the Optical Society of America « Davip L. Mac Apam, Editor, 68 Hammond Street, 
Rochester, N. Y. 14615 

The Journal of the Acoustical Society of America « R. Bruce Linpsay, Editor, Department 
of Physics, Brown University, Providence, R. 1. 02912 


American Journal of Physics « Forest I. Botty, Editor, Department of Physics, Dartmouth 
College, Hanover, N. H. 03755 


The Journal of Vacuum Science and Technology « Franxiin M. Propst, Editor, Coordinated 
Science Laboratory, University of Illinois, Urbana, II!. 61803 


The Review of Scientific Instruments « J. B. Horner Kuper, Eilitor, Brookhaven National 
Laboratory, Upton, Long Island, N. Y. 11973 

The Journal of Chemical Physics « J. WW. Stout, Editor, Department of Chemistry, The Uni- 
versity of Chicago. Chicago, Il. 60637 


Journal of Applied Physics « Franx E. Myers, Editor, Argonne National Laboratory, Box 
296, Argonne, Ill. 60440 


Physics Today « R. Hosart Extis, Editor, American Institute of Physics, 335 East 45 Street, 
New York, N. Y. 10017 

The Physics of Fluids ¢ Francois N. Frenxret, Editor, Applied Mathematics Laboratory, 
Naval Ship Research and Development Center, Washington, D. C. 20007 

Journal of Mathematical Physics « Errrorr W. Montrott, Editor, Physics Department, Uni- 
versity of Rochester, Rochester, N. Y. 14627 

The Astronomical Journal ¢ L. Wottyer ano N. H. Baxer, Editors, Department of Astronomy, 
Columbia University, New York, N. Y. 10027 


Applied Physics Letters «© Franx E. Myers, Editor, Argonne National Laboratory, Box 296, 
Argonne, III. 60440 


Applied Optics » Joun N. Howarp, Editor, Air Force Cambridge Research Laboratories, Bed- 
ford, Mass. 01730 


Applied Spectroscopy ¢ Jonn R. Ferraro, Editor, Chemistry Division, Argonne National Labo- 
ratory, 9700 South Cass Avenue, Argonne, III. 60440 


TRANSLATION JOURNALS: 
Soviet Physics—JETP 

Soviet Physics—Solid State 

Soviet Physics—Technical Physics 
Soviet Physics—Doklady 

JETP Letters 

Optics and Spectroscopy 

Soviet Physics—Semiconductors 


Soviet Physics—Acoustics 

Soviet Physics—Crystallography 
Soviet Physics—Uspekhi 

Soviet Astronomy—A 

Soviet Journal of Nuclear Physics 
Soviet Journal of Optical Technology 


New York, New York 10017 


GOVERNING BOARD 


Ralph A. Sawyer, Chairman 
Luis W. Alvarez 
Arnold Arons 
Stanley S. Ballard 
John Bardeen 
Robert T. Beyer 
Joseph A. Burton 
H. Richard Crane 
Herbert I. Fusfeld 
Ronald Geballe 

J. E. Goldman 

S. A. Goudsmit 
W. W. Havens, Jr. 
Gerakl Holton 

W. Lewis Hyde 
G. A. Jeffrey 

Karl G. Kessler 
H. William Koch 
R. Bruce Lindsay 
Robert N. Little 
A. I. Mahan 

G. C. MeVittie 
Robert G. Sachs 
Frederick Seitz, 
Thor L. Smith 
Mary E. Warga 
Wallace Waterfall 
A. E. Whitford 
Clarence Zener 


GENERAL ADMINISTRATION 


H. William Koch 

Director 

Wallace Waterfall 
Secretary 

Gerald F. Gilbert 
Treasurer and Controller 
Lewis Slack 

Associate Director, General Activities 
Kathryn Setze 

Assistant Treasurer 

Emily Wolf 

Society Services Manager 
Dwight E. Gray 
IVashington Representative 


DIRECTORS OF 
PROFESS?ONAL DIVISIONS 
Hugh C. Wolfe 
Publications 

Arthur Herschman 
Information 

Eugene H. Kone 

Public Relations 

Charles Weiner 

Physics History 

A. A. Strassenburg 
Education and Manpower 
R. H. Ellis, Jr. 

Physics Today 


PUBLISHING OPERATIONS 
David \. Howell 

Editorial Manager 

Mitchell Koch 

Assistant Editorial Manager 
Edward P. Greeley 

Advertising Manager 

John Di Caro 

Fulfillment Manager 

Beatrice Nesbitt 

Accounting Manager 

Margaret R. Pavin 

Supervisor, Special Publications 
Jo-Ann Wasserman 

Supervisor, Jouenal Publications 
Senior Copy Editors 

David Ganz 

David Hathwell 

Barbara Weismann 

Carolyn McLaughlin 








LANCASTER PRESS, INC., LANCASTER, PA 








